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Supplementary Fig. 1: Diffusion phantom with microdialysis tube for validating diffusion
constraint in the rOMT formulation. We validated that the rOMT algorithm captures Fick’s law
using a custom built ‘diffusion’ phantom with a microdialysis membrane. A linear designed
microdialysis probe (outer diameter 260pum, molecular weight cut off 55kDa, CMR 31) was
inserted through the center of a 3D printed, MR compatible holder containing 0.5% agar
(20x20x30 mm). The phantom was placed in the 9.4T MRI scanner equipped with 40 mm ID RF
transmit/receive coil and the microdialysis membrane was perfused for 43 min (108 pl) with Gd-
DOTA (12 mM) at 2.5 pl/min using a micro-infusion pump after which Gd-DOTA solutes moved
into the agar medium driven by diffusion. Pre- and post-contrast DCE-MRI were acquired using
the same parameters as for the in vivo study. A total of 140 frames were collected at an interval of
2.5 min per frame under constant temperature (21- 22°C).
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Supplemental Fig. 2 rOMT relation to compartmental models for directional tracer
movement from CSF into the tissue. (a) 3D rendering of boundary B of tissue compartment C.
(b) Representative slice of the whole brain showing the CSF compartment in red and the tissue
compartment (gray matter and white matter) in pink. Normal vectors (of unit length) pointing from
the CSF compartment into the tissue compartment are shown along the CSF-tissue boundary as
black arrows. (¢) Mean (advective + diffusive) flux that moved from CSF into the tissue
compartment is significantly higher in normotensive (WKY) than hypertensive (SHRSP) cases.
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Supplementary Fig. 3: Measuring AQP4 polarization index in WKY and SHRSP rats. (a)
AQP4 immunofluorescence at the level of ventral hippocampus from a WKY rat. (b) For
quantification of AQP4 polarization, a uniform, 154 box grid was overlaid using ImageJ (Image
J 1.521). (¢) 10 and 15 random numbers were selected from the 154-box grid for measurement of
small vessels and capillaries, respectively. The arrow points to the linear ROIs crossing the
lumen of the small vessel of interest in the grid of interest. (d) The optical density profile from
the ROI in (c) is displayed along with the calculated polarization index. Specifically, for polarity

calculation, the peak intensity of the vascular end-feet was divided by the average of the
baseline.



Regional AQP4 expression Regional GFAP expression

across strains across strains
. 1.400 e 2.500
E E
S 1.200 2
8 ()]
5 £ 2.000
© O
9 1.000 IS
o he]
< 7}
N
= 0.800 %l 1.500
€ £
s 5
£ 0.600 £
5 < 1.000
g 0.400 :’C;
£ S
g)ﬂ % 0.500
€ 0.200 L
S 2
_c -+
< 0.000 < 0.000
Y o
.g (& Q &\\" \\° (@' &9 \\5
5 ¢ & ° %?’ 5 @ é“ ® @ @
—_— O(J C)\' ,\s(\ & 0(4 (,)\. &\\ @
2 R & R &
& o8
m WKY (N=8) mSHRSP (N=8) B WKY (N=8) mSHRSP (N=8)

Supplementary Fig. 4: PCR analysis of GFAP and AQP4 expression in WKY and SHRSP
rats. qPCR analysis of AQP4 (left) and GFAP (right) mRNA expression in WKY (n=8) and
SHRSP (n=8) rats assessed in cortex, hippocampus, striatum and thalamus. Relative fold change
values were calculated by normalizing to the cerebellum. Data are expressed as mean relative fold
change values + standard deviation. No significant differences were found between regional AQP4
and GFAP mRNA expression across strains. All statistical analyses were performed using
Addinsoft (2019). XLSTAT statistical and data analysis solution. Boston, USA.
https://www .xlstat.com.
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Supplementary Fig. 5: Exploration of the vasculature and microvasculature in WKY and
SHRSP at the level of circle of Willis. (a, b) Contrast enhanced MRIs from a WKY rat at the
level of the circle of Willis near the take off of the middle cerebral artery (MCA). Contrast in the
perivascular space along the circle of Willis and middle cerebral artery is evidenced as a high
intensity signal along the vasculature (black signal). (¢) Collagen IV immunofluorescence of a
WKY rat. Insert shows the area of interest near the large vessels at the ventral surface of the
brain. (d-f) Representative confocal montages of collagen IV labeling from three different WKY
rats at the site highlighted by the white box in (c¢). Smaller networks of capillaries (7-10 um in
diameter) were observed at the base of the brain surrounding penetrating arteries and appear
interweaved into a small network. (g-i) In corresponding images from the SHRSP rats, collagen
IV labeling showed the capillary networks (a.k.a. rete) were distributed over slightly larger areas
around penetrating arteries. Further, the capillary networks appeared denser and the individual
vessels were larger (10-20 um in diameter). We speculate that the microvascular network
remodeling might have affected the PVS transport from the circle of Willis in SHRSP compared
to WKY rats.



Supplemental Movie 1. Regularized OMT model (rOMT) captures diffusive agar phantom
behavior. rOMT-returned interpolated images (right) are consistent with DCE-MRI phantom
data (left). rOMT successfully models diffusive transport from regions of higher intensity to
regions of lower intensity in accordance with Fick’s law, shown by diffusive flux vectors in
green. See Moviel.mov.

Supplementary Movie 2: Contrast-enhanced dynamic MRI from normal WKY rat showing signal
changes along the middle cerebral artery over =3hr CSF Gd-DOTA circulation. See Movie2.mpg.
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of
dexmedetomidine*
(ml/hr)
Mean inspiratory | N/A 1.1+0.2 1.0+0.2 0.932
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